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AQUATIC PLANT MANAGEMENT
PLAN-ECHO LAKE

PREPARED FOR THE ECIHD LAKE ASSOCIATION

INTRODUCTION

In 2004, Eurasian Watermilf@@wWM)was discovered near the Echo Lake boat larfidirggresulted in the
formation of the Echo Lake Association (ELA) to manage this new invasive within feviakelake,
pointintercept aquatic plant survey completed in 2007 by the Wisconsin Depéria&mal Resources

(WDNR) and a littoral zone mapping by Blue Water Science documented EWM in more than 40 acres of the

|l akeds | ittoral zone (Figure 1).
Echo Lake
.+..re - BarronCounty . ....°7 2007
e+ 08/07/2007 :
EurasianWatermilfoi-l‘”::;,:i. : e s
Rake Fullness Rating L IO ‘e N e'e
- s @l xd we wn mmEie sl s .
ST Gt

f.8 'sff‘;:e-f;i-*;e'w_*

Figure I WDNR point-intercept survey (left) and Blue Water Scienckttoral zone mapping of EWM

An Aquatic Plant Management (APM) Plan was written in 2007 by an individual working with the WDNR on
behalf of tle Echo Lake Association (ELA). The main EWM management goal in the 2007 APM Plan was to
reduce annual managemaantions to <10 acres. In 200Be tELA completeda smalsca¢ herbicide
applicatiorfollowed by a much larger herbicidpliaption of 28 acres in 200%e purpose of the large

scale application in 2009 was to take out as much of the existing EWNblas Ipasing to smaitale

chemical treatments and physical removal as the main control method. This management scenario worked
and continues to work, with sredhle herbicide application of 5.2, 0.63, and 3.37 acres in 2010, 2011, and
2012 respectilye

In 2012, the ELA contracted with SEH Inc. to update the 2007 APMHalding met the <10 acres
annually set in the 2007 APM Plan, the 2012 APM Plan set a new goal of <2.0 acres of EWM management

annually.

To reach this level, the 2012 APM Plan edtaldlfive goals to guide management. These goals were:
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U Protect, preserve, and enhance the native plant species community in and around the lake.
U Monitor and manage EWM and other AIS in and around the lake and adjacent wetlands.

U Prevent the introduction olew aquatic invasive species and the spread of EWM from the lake to
other lakes by implementing monitoring, inspection and education programs.

U Educate and inform the lake community about the importance of aquatic plants in the lake
ecosystem and about ragament alternatives and appropriate management actions.

U Develop a better understanding of the lakes and the factors affecting lake water quality through
continued and expanded monitoring efforts.

The goals, objectives, and actions in the 2012 APM Rieedaetin meeting the ultimate goal of <2.0 acres
annuallyFrom 2013 through 2017, with the exception of 2014dmbent of EWM managelitd not exceed

2 acres. In both 2015 and 2016 the pimjgical removal was used to control EWM in the lake. INex¥17,
than an acre of EWM was chemically treated, and in 2018 only 1.49 acres was chemically treated.

2017 was the fifth year of management implementation for the 2012 APBoRar0Z, the ELA
receivedraAlS Education, Prevention, and Planning goardgeat the whelake, poinintercept, aquatic

plant survey and tewrite2012 APM Plan. This document is the updated APM Plan for Echo Lake covering
management from 20202.
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ECHO LAKE ASSOCIATION

The Echo Lake AssociatifiaLA) was formedround P05 in response to findigyVM in the lake in 2004.

Initially, its focus was on managing EWM only but has since expanded to include support for water quality
testing, shoreland improvement, fish stocking, AIS educatiomat@ncraft inspection throughetiClean

Boats, Clean Waters program. Membership has been fairly consistent since its formation with somewhere
around 40 of the 70 plus property owners on the lake being members. The ELA holds its annual meeting on
the Sunday of Memorial Day Weekend agrldeof the Cutlesac on 14/2 Ave. During the meeting, the

ELA Board updates the constituency on management issues, presents the budget, conducts an AIS
identification demonstration, and conducts any other business that may need attending too5In 2019, 3
people attended the meeting which is pretty consistent with past years.

In addition to the annual meeting, the ELA Board meets at least two other times during the year, once in the
spring and once in the fall.
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PUBLIC PARTICIPATION AND STAKEHOLDER INPUT

A draft of the 2002021 APM Plan has been pldamn the LEAP$rojectwebpage atww.leapslic.coifor

review by the ELA Constituenchhe LEAPS webpage also has the results of the lastakbplgoint

interept survey, 2019 EWM management plans, and the WDNR permit for chemical treatment in 2019.
Seveal ELA Board Members halvad a chance to review the APM Plan and management recommendations
made within it. Management actions in the APM Plan were presehte&ltA board in the fall of 2018.

Its current status is considered in draft form waiting to be submitted to the WDNR for review and approval.
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OVERALL MANAGEMENT G OAL

The overall management goalEcho Lake is to maintain or enhance the quality salility of thdake
through AIS managemeetjucational outreachnd shoreland best management pracfgesitic plant
management oBcho Lake will be focused anaintaining or reducing the level of EWM within the lake
Increasing the quality of the Hand habitat and reduction of nutrient loading through property owner
outreach and education is also a large part of this plan.

IMPLEMENTATION GOALS

The following is a list of goals defined in this Aquatic Plant Management Plan for Edihesaka also
be found inAppendix Aalong with the objectives and actions associated with each goal.

Goal 1:Support and implement EWM management efforts that minimize negative impacts to the native plant
communities

Goal 2:AlS education and prevention

Goal 3: Promote and supportearshore, riparian, and watershed best management practices that will
improve fish and wildlife habitat, reduce runoff, and minimize nutrient loading into Echo Lake.

Goal 4:Engage lake residents and visitors to be actiwidalezds.

Goal 5:Implement the Echo Lake Management Plan effectively and efficiently.
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WISCONSIN AQUATIC PL ANT MANAGEMENT STRAT EGY

The waters of Wisconsin belong to all people. Their management becomes a balancing act between the rights
and demands of¢h publ i c and those who own property on th
Public Trust Doctrine dates back hundreds of years in North America and thousands of years in Europe. Its
basic philosophy with respect to the ownership of watedopted by the American colonies. The US
Supreme Court has found that the people of each state hold the right to all their navigable waters for their
common use, such as fishing, hunting, boating and the enjoyment of natural scenic beauty.

The Public TrusDoctrine is the driving force behind all management in Wisconsin lakes. Protecting and
mai ntaining that r es ouareatdhe fopaf thaalistin detefminMg vhat s dase n 6 s
and where. In addition to the Public Trust Doctrineptwoh er f or ces have converged
changing attitudes toward aquatic plants. One is a growing realization of the importance of a strong, diverse
community of aquatic plants in a healthy lake ecosystem. The other is a growing coteeapm@ast of

Aquatic Invasive Species (AlS), such as Eurasian water milfoil (EWM). These two forces have been behind
more recent changes in Wi sconsinds aquatic plant
the control of invasive plants

To some, these two issues may seem in opposition, but on closer examination they actually strengthen the
case for developing &M Planss part of a total lake management picture. Planning is a lot of work, but a
sound plan can have leregm benefitfor a lake and the community living on and using the lake.

The impacts of humans on Wi sconsinds waters over
professionals in Wisconsin to evolve a certain philosophy toward aquatic plant managehiéosophis

stems from the recognition that aquatic plants have value in the ecosystem, as well as from the awareness
that, sometimes, excessive growth of aquatic plants can lessen our recreational opportunities and our aesthetic
enjoyment of lakes. In bating these, sometimes competing objectives, the Public Trust Doctrine requires
that the Stateds public resource professionals be
and their sustainable use to benefit all Wisconsin citizeasc Atants are recognized as a natural resource

to protect, manage, and use wisely.

Aquatic plant protection begins with human beings. We need to work to maintain good water quality and
healthy native aquatic plant communities. The first step ig tbdimmount of nutrients and sediment that

enter the lake. There are other important ways to safeguard a lake's native aquatic plant community. They may
include developing motor boat ordinances that prevent the destruction of native plant bedguliriiting a

plant removal activities, designating certain plant beds as critical habitat sites and preventing the spread of
nortnative, invasive plants, such as EWM.

If plant management is needed, it is usually in lakes that humans have significatitlyaltésedver how

to live on lakes in harmony with natural environments and how to use aquatic plant management techniques
that blend with natural processes rather than resist them, the forecast for healthy lake ecosystems looks
bright. To assure no haisndone to the lake ecology, it is important that plant management is undertaken as
part of a long range and holistic plan.

In many cases, the development of-teng, integrated aquatic plant management strategies to identify
important plant communieand manage nuisance aquatic plants in lakes, ponds or rivers is required by the
State of Wisconsin. To promote the ket sustainability of our lakes, the State of Wisconsin endorses the
development of APMPs and supports that work through variouprgg@nams.

There are many techniques for the management of aquatic plants in Wisconsin. Often management may
mean protecting desirable aquatic plants by selectively hand pulling the undesirable ones. Sometimes more
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intensive management may be needédasuasing harvesting equipment, herbicides or biological control
agents. These methods rego@enits and extensive planning.

While limited management on individual properties is generally permitted, it is widely accepted that a lake will

be much betteoff if plants are considered on a whole lake scale. This is routinely accomplished by lake
organizations or units of government charged with the stewardship of individual lakes.
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LAKE CHARACTERISTICS

In order to make recommendations for aquatic plahtlake management, basic information about the

water body of concern is necessary. A basic understanding of physical characteristics including size and depth,
critical habitat, water quality, water level, fisheries and wildlife, wetlands and sdédd i® maake

appropriate recommendations for improvement

PHYSICAL CHARACTERISTICS

Echo Lake is a 172 acre seepage lake in west central Barron County located in the TownTdfeAlkkena.
reaches its maximum depth of 41ft in the southeast corner of the central Wesnaanalverage depth of

20ft Bottom substrate is variable with sandy muck bottoms in most bays and rock/sand bars along most
points and ar o(Figwe2t he | akeds isl ands

- o L, |
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Figure 2: Lake depth and bottom substrate

WATER QUALITY

Water clarity and water chemistry are important indicators of water quality. Secchi disk readings of water
clarity have been collected by Wisconsin Cltedes Monitoring Network (CLMN), formerly the Belp

Lake Monitorig Program, volunteers since 2004e WDNR website indicates CLMN volunteers have
colleted water quality data from 2@W7 with a few years lacking any or sufficienfoiagecchigadings

of water clarityLake levels have varied greatly from incredibly low in 2010 because of an extended drought
period to incredibly high in 2017 due to several years of abnormally high pre@jtash
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The appearance of the water in the iegeedominately clear with a few murky readings. The color of the

water ranged fromlue to green to brown with grdexing the predominant reported coloration. Perception

is based on a volunte&amiliarity with lake conditions at any given time of year and was predominantly

|l i sted as ©beiuhg olbé¢awtei fnilc,er 6 or. 2002 evaslye omyiyeaor aes
that appears in the CLMN data where the lake appeared to be impaired by algae growth.

WATER CLARITY

Water clarity is a measurement of how deep sunlight can penetrate into the waters of a lake. It can be

measured in a number of ways, the mastnmon bei ng an 86 disk divided i
two white, lowered into the lake water from the surface by a rope marked in measurable (Rzyeraents

4). The water clarity reading is the point at which the Secchi disk when |bovéredviaiter can no longer

be seen from the surface of the lake. Water color (like dark water stained by tannins from nearby bogs and

wetlands), particles suspended in the water column (like sediment or algae), and weather conditions (cloudy,
windy, or sulight) can impact how far a Secchi disk can be seen down in the water. Some lakes have Secchi

disk readings of water clarity of just a few inches, while other lakes have conditions that allow the Secchi disk
to be seen for dozens of feet before it disapjreen view.

19| Page



Figureb shows the average summer GAugust) Secchi diskadings since CLMN began in 2004. In 2017

Figure 4: Black and white Secchi disk

the average summer (Jug) Secchi disk reading fecho Lake at the Deep Hole wa8$7feet. The

average fothe Northwest Georegion was &#t putting Echo Lake just above average for the area. The
Secchi readings have a fairly wide range from as low as 8.0 feet in 2012 up to 18.9 feet in #@bf, but the
line in Figure 5 shows a strong downward trend suggesting that overall water quality declined since

monitoring first began.
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Average Summer (June-August) Secchi Depth,
2004-2017
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Typically the summéluneAug) water was reported@sEAR andGREEN. This suggests that the Secchi
depth may be mostly impacted by algae. Algal blooms are generally considered to decrease the aesthetic
appeal of a lake because people prefer clearer water to swim in @nddeaver, the overall perception

Figure 5: Average summer (JuneAugust) Secchi disk readings at the Deep Hole
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of Echo Lake, as reported by volunteers, is rarely considered negative with only 3 of the total 91 reports

b e i BEpjoyinent substantially impaired (afgaeyvh i | e t h e -breeasutt i drud , e ictohud rd :
oo 2y minor ae sAlgdeare alwaysppresebt ineahaanagd lake ecosystem. They are the
photosynthetic basis of the food web. Algae are eaten by zooplankton, which are in turn eaten by fish.

TROPHIC STATE INDEX

One of the most commonly asmetrics of water quality is the trophic state of a lake. The trophic state is
defined as the total load of biomass in a waterbody at any givé@atilpen & Simpson, 199@)

determine the trophic state of any given |akeTropic State Index (TSI) is generally used. This index uses

the three main variables of Secchi depth, total phosphorus, and chlorophyll concentration. TSI values are
technically limitless, but when applied, they almost always fall between 0 anohdk®.s&€pse of these

values, they are broken into different trophic states. The four main trophic states are oligotrophic (TSI<40),
mesotrophic (TSI 480), eutrophic (TSI 510), and hypereutrophic (TSI>{Bigure6). Oligotrophic lakes

are usually veryear, clean lakes with low nutrient levels. Mesotrophic lakes are moderately clear with some
nutrients and more plants present within the system. Eutrophic lakes have excess nutrients that support a
great deal of algae growth, and may have a large @goatommunity. Hypereutrophic lakes are typically

very green with dense algae and limited plant growth.

Oligotrophic waterhodies have the lowest level of biological productivity

Critena: total chlorophyll is less than 3 pg/L’
total phosphorus is less than 15 pg/l -
total nitrogen is less than 400 ug/l.
water clarity 1s greater than |3 feet

Mesotrophic waterbadies have a moderate level of biclogical productivity

Crtenia:  total chlorophyll is between 3 and 7 ug/L

total phosphorus is between 15 and 25 ug/l
total nitrogen is between 400 and 600 ug/L
water clarity is between 8 and 13 feet

.
=

A rypical mesottophic w hody will kave
moderate ¢

wrh
o
o

Eutrophic waterbodies have a high level of biological productivity

Cruteria:  total chlorophyll is between 7 and 40 ug/L
total phosphorus s between 25 and 100 ug/l
total nitrogen s between 600 and 1500 pg/L
water clarity is between 3 and 8 feet

fots of fiak and wildie

Hypereutrophic waterbodies have the highest level of biological productivity

Crteria:  total chlorophyll is greater than 40 ug/L
total phosphorus is greater than 100 ug/L.
total nitrogen is greater than 1500 ug/L.
water clarity is less than 3 feet

£\l
A hpical hypereutroph harv,

* The unit of measurement "micrograms per liter" is
abhroviated "ua/l "

Figure 6: Trophic status in lakes
From 2004017, Echo Lake has bounced between being oligotrophic and mesté@giging on the

year Figure?). Secchi depth data has been collected on a consistent basis since 2004. The Secchi depth TSI
has varied from 34.9 in 2009 up to 47.5 in 2012. The overall average for Secchi TSI depth is 41.6 which
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suggests a mesotrophidaysthat is bordering an oligotrophic state. Based on the Secchi depth data, Echo
Lake is considered to be a mesotrophic lake which borders on oligotrophic conditions fairly regularly.

Other chemical variables, most commonly total phosphorus and ghlk@rophcentrations, are considered

more accurate representations of the trophic state of\Witdkene exception of 2010, water chemistry data

has been collected on a monthly basis during the summer since 2008. This includes-ahlorophyll
concentratins and total phosphorus levels. This data shows annually higher TSI values than the Secchi data
alone.The seasonal average for total phosphorus concentrations was 50 with a high of 53 in 2017 and a low
of 48 in 2008. This suggests Echo Lake is on therbmativeen a mesotrophic system and a eutrophic one.

Chl orophyl |l values are generally considered the m
it isan indirect measurement of how much algae is present within the lake. In Eche tikeophyila

TSI values fall somewhere between the total phosphorus values and the Sectihe \slaesye seasonal

TSI for chlorophyih was 45.9 with a high of 49.5 in 2012 and a low of 42.3 in 2009. This means Echo Lake
is a fairly stable mesgqitic lake Trendlines for total phosphorus and chlorophy#éflecta slight increas

in concentrationwith total phosphorus increasing at a noticeably highefFigtee 7). Increasing
phosphorus levels can be indicative of deteriorating watervguialitynay lead to increased levels of algae

and visibly more green water. The direct and indirect sources of phosphorus in the lake have not been
guantified, but future studies could do this.

Average Seasonal (June- August) TSI, 2004-2017
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Figure 7: Average Seasonal TrophiState Index

TEMPERATURE AND DIS®LVED OXYGEN

Temperature and dissolved oxygen are important factors that influence aquatic organisms and nutrient
availability in lakes. As temperature increases during the summer in deeper lakes, the colder water sinks to the
bottom and the lake develops three distayers as shown Figure8. This process, called stratification,

prevents mixing between the layers due to density differences which limits the transport of nutrients and
dissolved oxygen between the upper and lower layers. In most lakes in Wisgconderglo stratification,
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the whole lake mixes in the spring and fall when the water temperature is between 53 and 66°F, a process
called overturn. Overturn begins when the surface water temperatures become colder and therefore denser
causing that wateo sink or fall through the water column. Below about 39°F, colder water becomes less
dense and begins to rise through the water column. Water at the freezing point is the least dense which is why
ice floats and warmer water is near the bottom (callezkistratification) throughout the winter.

Thermal Stratification

Epilimnion - warm lighter water

Thermocline - prevents mixing

BE § 8 )

Hypolimnion - cool heavy water

Figure 8: Summer thermal stratification

During the summer months, the upper warm layer, called the epilimnion, remains well oxygenated due to
wind and wave action and photosynth€his.middle layer, called the metalimnion or thermocline, is where
changes in temperature and dissolved oxygen are greatest. This middle layer acts as a barrier that prevent:
warmer, oxygen rich waters in the upper layer from mixing with colder, deepdt isatemmon for

dissolved oxygen levels to be depleted in the lower layer, called the hypolimnion, as there is no source of new
oxygen and the decomposition of organic matter consumes oxygen.

A dissolved oxygen level of 2mg/l or less, called hyjgoaiajmportant criterion of sediment phosphorus
release. When dissolved oxygear the bottom is at 2mg/l or labe sedimenwater interface is likely

anoxic (no oxygenJhislack of oxygewauses the chemical bonds between phosphorus and thehieon in
sediments to break which releases free phosphorus back into the watelf ecbkipimosphorus released

from sediments reaches the upper part of the lake through spring or fall overturn or when natural or human
induced wave action mixes the lakegritgrovide a significant internal source of phosphorus to fuel algae
blooms.

Echo Lake stratifies, at the deep hole, relatively late in the summer and remains stratified fairly late into the
fall with several years having data that shows the lak@ngroksiarly stratified well into October. The
thermocline at the Deemle sets up at approximatelyft2@eep, so for a large portion of the season the
hypolimnion (Figure 8mairs anoxic.

FISHERIES AND WILDLI FE

Echo Lake is considered a northern dikgemouth bass, and panfish fishery. WDNR Fish Managers
report that the bass population has typically been strong with fish averaging 9 to 13 inches. Northern pike
are common but appear to have slow growth rates and populations fluctuate with. IRkefiskieare

abundant with bluegill and black crappies present. Yellow perch are present but in very low numbers.
Historically, bluegills in Echo Lake have beengiowing with an oveabundance of small, stunted fish.

White suckers are presenbin humbers, but rough fish like carp are not.

Wal |l eye fingerlings and fry have been introduced
predator fish in the lake. More continuous stocking of walleyes began ireigatimgdand continues
the current yeain the late eighties and early nineties stocking of larger walleye fingerlings helped to maintain
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a moderately low population of walleyes in Echo Lake. During this same time frame bluegill size and growth
rates increased suggestimgt walleye stocking to increase predation on smaller bluegills was having a
positive effect on the lake. Since then, only small walleye fingerlingimtferange have been stocked

in the lake. A WDNR baseline shocking survey in October ofid@@# cecover any walleyes even though

over 37,000 fingerlings have been stocked since 2001.

A 2007 WDNR Fisheries repauggested bluegill populations terted back to praneties conditions

of stunted, slowgrowing fish. The same repartommadedthat larger size walleyes be stocked in Echo

Lake for several years in a rolie WDNR last stocked the lake in 2007 thighwalleye Club, which is not
affiliated withthe ELA, assuming that role in 2009. The Walleye Club has stocked between 1,000 and 4,400
large fingerling walleye every gaare 2009 except 20TBese larger fish likely have dresurvival rates in

the lakelt is conceivable that the number of stubledgills in the lake would decrease and growth rates
would increaswith the introduction of larger fingerlingbere is currently no survey data to determine if

the larger walleye fingerlings have been able to decrease the number of small paEfisto wekin but

the next WDNR fisheries survey is scheduled to occur in 2018.

Historically, northern pike populations in Echo Lake seem to decline under low water conditions. Protection
of shallow, weedy, spawning habitat around the lake is imporethein pikepopulations are to rebound

naturally. Since walleye do not appear to be naturally reproducing in the lake, protection of gravel beds
specifically for this purpose is not required.

Echo Lake is home to at least one pair ofngekibns and pair of eagle®eavers frequent the |adad

usually maintain a hutaaterfowl may pass through but do not remain on the lake for any length of time.
Bald eagles and spiny hornwort (an aquatic plant species of special concern in Wisconsin)itaie found w

the immediate lake aréac ho Lake is c¢classified as a oshall ow,
community of interest in Wisconsithe Natural Heritage Inventory (NHI) database contains recent and
historic observations of rare species amd ptanmunities. These observations are currentJagyois8,

2017 Each species has a state status including Special Concern (SC), Threatened (THR) or Endangered
(END). There aresevenplant specied:ongstemwaterwort, Ro b b i ns 8 smidgdedk mdweesih ,
waterthread pondweedspotted pondweedy as ey 0 s pondegdédd, bul rush; and
communities: (dmnesic forest, mesic forest, sedge meadow, and wet forest) that have been documented in
or near the Echo Lake watershed. The plantespa@ all aquatic plargad three of these species {dong

stem waterwort, watdrread pondweed, avh s ey 6 s p o n d wreefidaly iderdifiee in theelaken

during aquatic plant surveys.
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WATERSHED CHARACTERI STICS

The Echo Lake Watershed is ooné several smaller watershadhich make up the larger Beaver Brook
Watershedl'he Beaver Brook Watershedelatively small @b square mil¢44,483 acrgand is located in
southeastern Polk County extending into a portion of Barron {Bigutse9). It consists of 75 miles of

streams and rivers, 1,801 acres of lakes and 5,965 acres of wetlands. The watershed is dominated by fores
(31%), agriculture (26%) and grassland (22%) eemkésl high for nonpoint source (indirect pollution
discharges}sies affecting streams and medium for nonpoint source issues affecting lakes and groundwater.
Beaver Brook is a tributary to the Apple River below the Apple River Flowage. Streams in this watershed are
impacted by agricultural land uses and may respomptdmaource pollution controls.

Echo Lake Watershed

JOHMETOVIN

- Fliver

;[: LAKE

Figure 9: Echo Lake Watershed (left) andBeaver BrookWatershed (right)

The Echo Lake Watershedvers 2.54 square miles which accounts for approximately 4% of the entire
Beaver Brook watershékhe land use within the Echo Lake Watershed is dramatically different than the
land use throughout the entire watergreglire10).79 % of the Echo Lake Véashed is covered by forest

land with the next largest portion coming from wetldinds.is likely due to a large part of the watershed
being coveredybthe Loon Lake Wildlife Aregiich has prevented this anemant being developed or used

for agriculture
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Figure 1Q Land use in theEcho Lake Watershed

SOILS

Soils are classified inftaur mainhydrologic soil group@, B, C, and Djo indicate their potential for

producing runoff. Group A soils have a high infiltration rate which makes the potential amount of runoff
very low. These soils are, generally very sandy and allow water to pass through unimpeded. Conversely, group
D soils lave a very low infiltration rate making their runoff potential fairly high. Group D soils are generally
very dense with high amounts of organic material. This causes water to move slowly through group D soils
often resulting in standing water on flat sedand flowing water over sloped surf@esip D soils are

usually contained to wetland areas.

There are also three sub groups (A/D, B/D, and C/D) these indicated the infiltration rate of the soils with
respect to the water table. If the water taliegis and blocking infiltration, these soils are considered to

have a high runoff potential and placed into group D, but when the water table is lower, these soils are similar
to the first groupinglhe majority (79%) of the Echo Lake watershed fall mtopGC soils. The remaining

areas consist of 15% open water, 5% Group A/D, and 1% Group B-gpil&€11). Group C soils usually

have a fairly high amount of organic material which makes it easy for plant growth. However these soils also
have a slow irffiiation rate which makes for a high runoff potential when there is no buffer around the lake.
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Soil Profile of the Echo Lake Watershed

Deata from: NRCS Web Scil survey

Hydrologic Soil Class
] Open Water

Figure 11 Hydrologic Soil Profile for Echo Lake Watershed

WETLANDS

A wetland is an area where water is at, near or above therflacel lsng enough to be capable of
supporting aquatic or hydrophytic vegetation and which has soils indicative of wet conditions. Wetlands have
many functions which benefit tbeosystem surroundiBgho Lake. Wetlands with a higher floral diversity

of native species support a greater variety of native plants and are more likely to support regionally scarce
plants and plant communities. Wetlands provide fish and wildlife habitat for feeding, breeding, resting,
nesting, escape cover, travel corridoraingpag grounds for fish, and nurseries for mammals and waterfowl.

Wetlands also provide flood protection within the landscape. Due to the dense vegetation and location within
the landscape, wetlands are important for retaining stormwater from rainiagcémaogit moving towards

surface waters and retaining floodwater from rising streams. This flood protection minimizes impacts to
downstream areas. Wetlands provide water quality protection because wetland plants and soils have the
capacity to store andédiltpollutants ranging from pesticides to animal wastes.

Wetlands also provide shorelimetection toEcho Lakeby acting abuffers between land and water. They

protect against erosion by absorbing the force of waves and currents and by anchoritsg $kdimen
shoreline protection is important in waterways where boat traffic, water current, and wave action cause
substantial damage to the shore. Wetlands also provide groundwater recharge and discharge by allowing the
surface water to move into and outhef groundwater system. The filtering capacity of wetland plants and
substrates help protect groundwater quality. Wetlands can also stabilize and maintain stream flows, especially
during dry months. Aesthetics, recreation, education and science laseiseswetlands provide.

There is a fair amount of wetland areas within the Echo Lake Wdteigimad12)but there are only two
areas that border the lake. These areas are a large wetland complex along the northeast corner and a smalle
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wetland complex along the southwest corner of the lake. These wetland areas, particularly the northeast one,
help filter out nutrients from other areas of the watershed. The areas without avetlidis developed

with residential lots. With minimaltlared areas to protect the lake if property owners decide to remove the
buffers that protect the lakenoff containing nutrients, sediments, and other pollutants from rainfall and
snowmelt wilbe able t@nter the lake moreadily. This can lead teeauction in water quality.

FigUre 12 Wetlands within theEcho Lake Watershed
COARSE WOODY HABITAT (WOLTER, 2012)

Coarse woody habitat (CWH) in lakes is classified as trees, limbs, boatshasd wood fragments at

least 4 inches in diameter that enter a lake by natural (beaver activity, toppling from ice, wind, or wave
scouring) or human means (logging, intentional habitat improvement, flooding following dam construction).
CWH in the litoral or neashore zone serves many functions within a lake ecosystem including erosion
control, as a carbon source, and as a surface for algal growth which is an important food base for aquatic
macro invertebrates. Presence of CWH has also been shrewvetd suspension of sediments, thereby
improving water clarity. CWH serves as important refuge, foraging, and spawning habitat for fish, aquatic
invertebrates, turtles, birds, and other animals. The amount of littoral CWH occurring naturally in lakes is
related to characteristics of riparian forests and likelihood of toppling. However, humans have also had a
| arge i mpact on amounts of | ittoral CWH present |
CWH in northern lakes was increased beyondahgvels as a result of logging practices. But time changes

in the logging industry and forest composition along with increasing shoreline development have led to
reductions in CWH present in many northern Wisconsin lakes.
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CWH is often removed by shiime residents to improve aesthetics or select recreafipoaiunities
(swimming and boating). Jennings €2@D3¥ound a negative relationship between lakeshore development

and the amount of CWH in northern Wisconsin la&isilarly, Christensen et(2R96)found a negative
correlation between density of cabins and CWH piedaigconsin and Michigan lakes. While it is difficult

to make precise determinations of natural densities of CWH in lakes it is believed that the value is likely on
the scale of hundreds of logs per mile. The positive impact of CWH on fish commuaeitiestavell
documented by researchers, making the loss of these habitats a critical concern.

Fortunately, remediation of this habitat type is attainable on many waterbodies, particularly where private
landowners and lake associations are willing torpaitimecounty, state, and federal agencies.-$calge

CWH projects are currently being conducted by lake associations and local governments with assistance from
the WDNR where hundreds of whole trees are added to trehaeaareas of lakes. For mafermation

on this process visititp://dnr.wi.gov/topic/fishing/outreach/fishsticks.htm(last accesd on 14-2019.

These types of projects atnewamer e afl d renffguodi3d)l scha Islte & k

- ld S

= PR =
Figure 13 Coarse woody habitaFishsticks projects

In June of 2017, the ELA sponsored a shoreline survey which included an assessment of the woody debris
surrounding the lake. this survey, woody debris was considered to be in nohawo2ft of water, at least

5-ft long, and 4 inches in diameter. The survey only found 15 pieces of qualifying woody debris around the
entire lakgFigurel4). The majority of the woody debris Weasd along the northwestern shoreline which

has little developmem/oody debris along the shoreline can help stabilize sediments, reduce the impact of
wave action, and provide important habitat for fish, turtles, and birds. Fish sticks projectsecauld hav
positive impact on the lake as a wholeifie ELA wishes to sponsor the grants, could be funded through

the WDNR Healthy Lakes Initiative grant program.
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Woody Debris Locations

Echo Lake, Barron County
June 1, 2017

* Woody Debris
9 Echo Lake
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Figure 14 Woody debris within Echo Lake

SHORELANDS

How theshoreline of a lake is managed can have big impacts on the water quality and health of that lake.
Natural shorelines prevent polluted runoff from entering lakes, help control flooding and erosion, provide
fish and wildlife habitat, may make it harderdioatic invasive species to establish themselves, muffle noise
from watercraft, and preserve privacy and natural scenic beauty. Many of the values lake front property
owners appreciate and enjoy about their propentdisral scenic beauty, tranquilitiygey, relaxationare

enhanced and preserved with good shoreland management. And healthy lakes with good water quality
translate into healthy lake front property values.
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Shorelands may look peaceful, but they are actually the hotbed of activiy: 80% laf all living things in

lakes from fish, to frogs, turtles, insects, birds, and other wildliéefound along the shallow margins and

shores. Many species rely on shorelands for all or part of their life cycles as a source for foaleamlace to

cover from predators, and to raise their young. Shorelands and shallows are the spawning grounds for fish,
nesting sites for birds, and where turtles lay their eggs. There can be as much as 500% more species diversit)
at the water's edge compareddjoining uplands.

Lakes are buffered by shorelands that extend into and away from the lake. These shoreland buffers include
shallow waters with submerged plants (like coontail and pondweeds), the water's edge where fallen trees and
emergent plants likashes might be found, and upward onto the land where different layers of plants (low
ground cover, shrubs, trees) may lead to the lake. A lake's littoral zone is a term used to describe the shallow
water area where aquatic plants can grow because sanlighnetrate to the lake bottom. Shallow lakes

might be composed entirely of a littoral zone. In deeper lakes, plants are limited where they can grow by how
deeply light can penetrate the water.

Shorelands are criti clreplating naturallvegé&tatidnsvithHaerss| cledning brastt i v
and trees, importing sand to make artificial beaches, and installing structures such as piers, can cause wate
guality decline and change what species can survive in the lake.

PROTECTING WATER QUALITY

Shoreland buffers slow down rain and snow melt (runoff). Runoff can add nutrients, sediments, and other
pollutants into lakes, causing water quality declines. Slowing down runoff will help water soak (infiltrate) into
the ground. Water that soaks itite ground is less likely to damage lake quality and recharges groundwater
that supplies water to many of Wisconsin's lakes. Slowing down runoff water also reduces flooding, and
stabilizes stream flows and lake levels.

Shoreland wetlands act like natspainges trapping nutrients where nutrieht wetland sediments and
soils support insects, frogs, and other small animals eaten by fish and wildlife.

Shoreland forests act as filters, retainers, and suppliers of nutrients and organic materfdigdréekes.

canopy, young trees, shrubs, and forest understory all intercept precipitation, slowing runoff, and contributing
to water infiltration by keeping the soil's organic surface layegrateltl and moist. Forests also slow down

water flowing overlah often capturing its sediment load before it can enter a lake or stream. In watersheds
with a significant proportion of forest cover, the erosive force of spring snow melts is reduced as snow in
forests melts later than snow on open land, and meltfffeaiag into streams is more evenly distributed.
Shoreland trees grow, mature, and eventually fall into lakes where they protect shorelines from erosion, and
are an important source of nutriemayerals and wildlife habitat.

NATURAL SHORELANDS ®LE IN PREVENTING AQUATIC INV ASIVE SPECIES

In addition to removing essential habitat for fish and wildlife, clearing native plants from shorelines and
shallow waters can open up opportunities for invasive species to take over. Like tilling a home garden to
preparet for seeding, clearing shoreland plants exposes bare earth and removes the existing competition (the
cleared shoreland plants) from the area. Nature fills a vacuum. While the same native shoreland plants may
recover and reclaim their old space, maagiue/species possess "weedy" traits that enable them to quickly
take advantage of new territory andcoutpete natives.

The act of weeding creates continual disturbance, which in turn benefits plants that behave like weeds. The

modern day practice of mimg lawns is an example of keeping an ecosystem in a constant state of
disturbance to the benefit of invasive specietulikgrass dandelions, and clover, all native to Europe.
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Keeping shoreline intact is a good way to minimize disturbance andenuppoizunities for invasive
species to gain a foothold.

THREATS TO SHORELANCS

When a landowner develops a waterfront lot, many changes may take place including the addition of
driveways, houses, decks, garages, sheds, piers, rafts, wells, septensystearsly beaches and more
(Figure B). These changes typicadgult in the compaction of stile removal of trees and native plants,
andthe addition of impervious (hard) surfaces, all of which alter the path that prefcipitffiaakes to
thewater.These changes can alsorhemportant habitat for fish and wildlife, send more nutrients into the

lake, and contribute to the decline of water quality.

tlft, post—development right)

Changing one waterfront lot in this fashion may not result in a measurable changaerytizdity of the

lake or stream. But cumulative effects when several or many lots are developed in a similar way can be
enor mous. A | akeds response to stress depends on
bit, the cumulative effects edich and every developed lake property reduces the ability of the shoreland to
protect the lake. The good news is that there are proven shoreland best management practices that can
minimize the negative impacts of shoreland development.

SHORELAND PRESERVAION AND RESTORATION

Native shorelanduffers on a given propergan bemaintained opreservedCarecan beaken to minimize
disturbances to native shorelands when new developroenteisiplated. If a shoreline lei®ady been

altered, it can be resd. Shoreline restoration involves recreating buffer zones of natural plants and trees.
Quiality native shorelines can créajber property valudse more aesthetically pleasing, prevent the shore
from eroding, and improve healthy fish and wildlife by providing habitat that sthgpadrisects,
invertebrates and amphibians which feed fish, birds and other crEmured6 shows the difference

baween a natural and unnatural shoreline adjacent to a lake home. More information about healthy
shorelines can be found at the following website//wisconsinlakes.org/index.phgtorelandsshallows

(lest accessed4t2019.
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Figure 18 Healthy, AIS Resistant Shoreland (left) vs. Shoreland in Poor Condition

ECHO LAKE SHORELAND HABITAT ASSESSMENT

A shoreline habitat assessment survey complet@tiiaevaluatec 35t riparian areéfrom the waterline

back inland for 38) for each parcel surrounding Echo L3k parameters assessed inclpdeckentage

of canopy cover, as well as the percentage of undisturbed vegetation and a summed peroanthge of g
covered by manicured lawn, impervious surfaces, and easily eroded surfaces such as exposed soil or shredde
vegetatiorfpine needles, loose leaves, small branchealseténown as duff. Additional consideration was
given to the number of buildsg@resent in the riparian zara lawns that sloped directly to the lake. For
eachparametethat was considereslyalue rangeasassigned to determiaecolor ranking. e color to be
assigneandthe value rangessociated with it for each parameser be seen ifiablel. Values thafall

within the red range wen®rth 2 pointsvalues in the yellow range weoeth 1 point, ath values in the

white range weret given any points. The points wiéren summed and the properties prioritized based on
the point range for the entire lake.

Table 1 Value ranges for color assignments of each parameter of concern.

Parameter IREERGE2ISRESI Y <!low Range (1 Point) | White (No points)
Percent canopy cover 0-33% 3466% >66%
Percent  shrub and 0-33% 34-66% >66%
herbaceous (undisturbed)

Percent lawnjmpervious >66% 3466% 0-33%
and othesurfacs

Number of buildingsand >1 1 0
other human structures

Tralil to lake N/A 1 (Present) 0 (Absent)
Presence/ Absence of lay N/A 1 (Present) 0 (Absent)
or soil sloping to lake

Presence/Absence of ba 1 (Present) N/A 0 (Absent)
soil/sand deposits

Presence/  Absence 1 (Present) N/A 0 (Absent)

other runoff concerns
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To establish priority rankings fiecho Lake it was important to consider the entire lake. The maximum
possible score wa$ points, but the higlse scoring parcel only scoredpbihts. From here, four levels of

concern were established: red, orange, yellow, and white. These colors correspmnatitg of concern

Red properties are of high concern, orange are moderate, yellow is low, and white parcels are of almost no
concernTable 2andFigure ¥ summarize the survey results for the entire lake.

Table 2. Scoreranges and priority rankings for the 87 parcels surrounding Echo Lake

Color Overall Score Priority Number of Parcels
_ 810Points High 14

Orange 6-7 Points Moderate 25

Yellow 3-5Points Low 13

White 0-2 Points No Concern 35

Priority Rankings
Surrounding Echo
Lake, Barron County

Priority Levels

Il High

[ Moderate

] Low

I None

[ Not Assessed

0 500 1000 1500 2000 ft
I T ]

Lake Education and Planning Services

Figure 17 Priority Rankings for Parcels surrounding Echo Lake
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The parcels were also given recommendations for how to improve the shoreland habitat. The
recommendations were based on the WDNR Healthy Lake Initiative and includedspcbjextsnative
planting to providebuffer stris, installation afin gardensurface water runoff diversions, and infiltration
trenchesThese projects help incregsalityshoreland habitat, reduce rainwater runoff, and help prevent the
establishmerdf shoreland invasive species. All of the projects recommended are eligible for Healthy Lakes
Grant funding through the WDNR if the ELA wants to sponsor some of these projects.
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PAST AQUATIC PLANT MANAGE MENT

When EWM was discovered in Echo Lake, management remained focused on the area near the boat landing
for the first two years. In 2007, the original APM &pandednanagemerno a larger scale. This began

2007with a5.9 acre treatmetitat includedereral different baysutside othe areas near the boat landing.

This treatment was followed in 2008 with a 9.9 acre treatment scattered throughout various beds of EWM.
The largest chemical treatment occurred in 2009 and covered 28.1 acres of tloe ldiee |aBgscale

treatment in 2009, chemical treatment has been significantly Saialkked).(The smaidkcale treatments

have generally used granulaiD2(Klavigate) while the largeale treatments have generally used liquid 2,4

D.

Table 3: EWM Treatment History 20052017

Year Acreage Area Treated
2005 0.95 Near Boat Landing
2006 1.88 Near Boat Landing
2007 5.90 SE, EC, WC and NW Bays
2008 9.90 Scattered Throughout
2009 28.10| NW Bay and Border of Majority of Centr8lasin
2010 5.20 | Primarily NW, SC, SW, and WC Bays
2011 1.66 Southcentral and Westentral Bays
2012 3.37 Northwest and Soutbentral Bays
2013 1.43 Western Midlake Flat and Easéntral Bay
2014 3.67 | NW Bay and Many Small Beds around Central Ba
2015 0 Manual Removal Only
2016 0 Manual Removal Only
2017 0.37| Northwest Corner of Northwest Boat Landing Ba
Total Acres 62.43

In addition to the annual herbicide application, there have been physical removal efforts by both rake and
SCUBA diversn a regular basis. Overdilkge efforts have been successful in reducing and maintaining a

low EWM populationThe 2014 and 2015 fall bed mapping surveys did not show any EWM within Echo
Lake. This meant that there was no chemical treatment conduiz®é8 or 2016. In 2016, the fall bed

mapping survey showed a single area of EWM totaling 0.32 acres east of the boat landing. This area was
treated in June of 201i.the 201 7fall bed mapping suryayo EWM was found in the area treated, but five

different areas of EWM were found totaling over half an(Babée 4).
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Table 4: EWM bed size and description 2022017

Bed 2017 2016 2015 2014 2013 2012 v 2017 Bed /HDA
¢ Fall HDA | Fall HDA | Fall Bed | FallBed | FallBed | Fall Bed ears Characteristics
Number Treated .
Acreage Acreage | Acreage | Acreage | Acreage | Acreage And Field Notes
1 0 032 0 0 0 0| 2010,2014, 2017 | Scattered EWM throughout
2 0 0 0 0 0 0 2010 No EWM found
3 0 0 0 0 0 0 2010 No EWM found
4 0 0 0 0 0 0 2010 No EWM found
4B 0 0 0 0 0 0 2014 No EWM found
5 0 0 0 0 0 0 2010 Single plant of point.
5A 0.03 0 0 0 0 0 None Super closter of large plants
5B 0.16 0 0 0 0 0 None Regular small towers
6 0 0 0 0 0 0 2010, 2013 No EWM found
BA 0.06 0 0 0 0 0 None Super cluster of large plants
7 0 0 0 0 0 0 2010 No EWM found
8 0 0 0 0 0.02 0.09 | "10,°11,°13,"14 | No EWM found
8A.B.C.D 0 0 0 0 0.02 0.05 2012, 2013 No EWM found
9 0 0 0 0 0 0 2010, 2011 No EWM found
10 0 0 0 0 0 0 2010 No EWM found
11 0 0 0 0 0 0| "10,711,712,"14 | No EWM found
11A 0.01 0 0 0 0 0 None Super cluster of large plants
12 0 0 0 0 0 0 2010, 2014 No EWM found
124 0.33 0 0 0 0 0.03 None Regular low density plants
12 0 0 0 0 0 0.04 None No EWM found
13 ] 0 0 0 0 0 2010, 2014 No EWM found
14 0 0 0 0 0 0 2010 No EWM found
15 0 0 0 0 0 0 2010, 2014 No EWM found
Total 0.59 0.32 0.00 0.00 0.04 0.21

Despite the recent uptick in EWM, this is not unusual nor does it mean there is a need to completely change
the management approach. Because EWM was present in almost the entire littoral zoihean pop?7,

up basically anywhere within the lake. @waecurrent approach of surveying and managing yearly has
been able to keep EWM in check within the lake while causing little damage to the native plant communities.
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AQUATIC PLANT SURVEY S

Using a standard formula that takes into account the shehalyeeand distance, islands, water clarity, depth

and total acreage, Jennifer Hauxwell (WDNR) generated a 599 point sampling grid for Echo Lake prior to the
original 2007 WDNR survelsing this same grid in 2012, Endangered Resource Services, LLC (ERS)
conducted a warm water peintercept survein preparation for the 2013 revision of the original 2007
Aquatic Pant Management Plan. In 20h7freparation for the 2018 revision of the managemeringldo
compare how t he | ak egédssince thelast paitdrceph sumegdhe BhAanegdthec h a n
WDNR authorized Cudieaf pondweed (CLP) density and bed mapping surveys on June 23rd, and a full
pointintercept survey for all aquatiantson July 24, 27, 2017.

WARM-WATER FULL POINT -INTERCEPT MACROPHYTE SURVEYS

Warmwater poinintercept surveys were conducted in 2007, 2012, and 2017 in preparation for future
management planninfable5 shows a brief comparison of summary statistics for all three sTineeys.
original 2007 survey was conducted by the WDNR while the ELA contracted with Endangered Resource
Services, LLC (ERA) to complete the 2012 and 2017wedempoinintercept surveys as well as annual

early season CLP and fall EWM surveys.

Table 5: Comparison of Survey Statistics for 2007, 2012, and 2017

Summary Statistics: 2007 2012 2017

Total number of points sampled 428 581 599
Total number of sites with vegetation 347 371 273
Total number of sites shallower than the nmaepth of plants 374 423 322
Freq. of occurrence at sites shallower than max. depth of plants 92.78 87.71 84.78
Simpson Diversity Index 0.81 0.90 0.90
Maximum depth of plantgt() 21.5 22.5 19.5
Mean depth of plantdt() 8.9 9.1 9.2
Median depth oplants ft.) 7.5 7.0 9.0
Ave. number of all species per site (shallower than max depth) 1.88 2.11 2.00
Ave. number of all species per site (veg. sites only) 2.03 2.41 2.36
Ave. number of native species per site (shallower than max dep 1.60 2.11 1.99
Ave. number of native species per site (sites with native veg. o 1.73 2.41 2.34
Species richness 23 45 38
Species richness (including visuals) 28 47 39
Species richness (including visuals and boat survey) 33 53 45
Mean rake fullness (veg. sitesly) 2.30 2.10 1.53

In 2017 plant richness was relatively high with 38 species being found in the rake which jumped to 45 when
including visuals and plants seen during the preliminary boat survey. This was down from 45 in the rake and
53 totals in 2012Along with the drop in overalthness, mean native species at sites with native vegetation

fell from 2.41/site in 2012 to 2.34/site in 2017; although this was not a significant decline (p=0.35). Visual
analysis of the maps suggested most localized declines occurred in shahewastasel Several other

parts of the lake appeared to have generally increased in localized richness; especially in the northeast anc
southwest bay#&igurel8). It is likely that the significant change in lake levels was the primary cause for the
changs seen in many areas.
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Figure 18 Native Species Richness in 2012 and 2017

In addition to a decrease in overall richness, there was a highly significant decline in total rake fullness
(p<0.001)from a moderate 2.10 in 2012 tow/moderate 1.52 in 201TVhis decrease was shown to be a
lakewide tren@Figurel9). As with the declines in richness, tlésreased density could simplylie to

plants struggling to adjust to the rapid changes in water degith aocbimpanyirigss of clarity caused by

the rapid fluctuations in water levels.
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Figure 19 Total Rake Fullness in 2012 and 2017

Growth in 2017 was slightly skewed to deep water as the mean depth of 9.2ft was higher than the median of
9.0ft. The meamassimilar to the 2012 survey (9.1ft), but the median was much higher (7.0ft in 2012)
suggesting a shift in growth patterns. Lgo&irthe depths of plant coverage for the three siiRigyse

20 showed that the 2007 and 2012 surveys exhibited a bimodal (twin peak) distribdtidnthe entire

graph demonstrated a shift of approximat&ff & the right that mirroredthe &l s r i se i n wat
formerly diverse and nearly universal shoreline community in water <2ft was absent in 2017; apparently not
having the ability to keep up with rapidly rising water levels. H2fte&ge where most vascplants
disappeared ithe pastsurveyor§ ound many pondweeds Ohanging oné6 al
with dead or dying leaves. Areas deeper than 12ft were often devoid of any vegetation. This was a dramatic
difference from 2012 whéine surveyors often found Isedf Nitellathat were several feet thick in a mat

covering the bottom.
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Figure 20 Plant Colonization Depth in 2007, 2012, and 2017

The dramatic rise in lake levels also caused a notable reduction in the littoral area. In 2012, 371 of the 581, or
64%, of the points surveyed contained vegetation this dropped to 273 of 599, or 46%, of the points surveyed
in 2017(Figure21). This is a dect result of the rapidly fluctuating water levels within the lake. In 2012, 18 of

the planned survey points were on dry land due to the extended drought. These points were again under
water for the 2017 survey. The deep edges of the 2012 littoral rotmovadeep and turbid to support

plants in 2017.
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Figure 21 Littoral Zone in 2012 and 2017

Lakewide, 17 species showed significant changes in idistfilomt 2012 to 201 Figure22). Common
waterweedyitella,needle spikesh, andvaterwort all suffered highly significant declines; Pickerelweed and
wool grassexperienced moderately significant declinesprandhed bureed, greater waterwort, and
softstem bulrus showed significant declin€snverselyffern pondweedyild celerynor t her n nai ad,
pondweedcreeping bladderwotilunt-leaf pondweed, aweater smartweed demonstrated highly significant

increases; amdmmon bladderwort saw a significant increase.
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https://klsa.wordpress.com/published-material/milfoil-weevil-guide/













































https://dnr.wi.gov/aid/surfacewater.html
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